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 \What are the overall spatial patterns of C sourc%mk activity for the

region ajmd\the major physical mechanisms regulﬂl\qg this act|V|ty’?

TR
 How well do global satellite algorithms and general ecosystem model
approaches capture stand to regional scale Arctic carbon cycle

dynamics?



Alaska North Slope Study Region

AVHRR, USGS

Landsat MSS 1977-86, Resource Data, Inc.



The Arctic Soil Carbon Reservoir

> 90% total carbon of Tundra ecosystems is below ground
 Arctic SOC storage represents 14-16% (~390Pg) of global soil C pool
 Arctic SOC storage strongly regulated by soil water and temperature
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Estimated Gross Primary Production (GPP) and Soil
Heterotrophic Respiration (Rh) for Boreal and Arctic Sites
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* NPP = GPP - Raut
* Net CO, exchange (NEE) = NPP — Rh



Soil Temperature and Moisture Effects on Tundra CO, Exchange
(Chamber manipulation experiment, Alaska North Slope)

= net carbon loss
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(Huemmrich et al. in prep.; Kinnoshita et al. in prep.)
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« Spatial and temporal scaling and interpretation A ong surface
network /n\igphysmal measurements (e.g., chamb\flux towers),
aircraft/ (Sky-Arrow) and satellite based measurements, and ecosystem
modeling.

» Exploration and development of alternative remote sensing
technologies (e.g., HYDROS) for better regional assessment and
monitoring of net C fluxes and associated driving processes.



Aqua Satellite Remote Sensing Information for Deriving Tundra
Net CO, exchange (NEE)

MODIS: Vegetation productivity (NPP) and structure (LAI, Landcover), Ts (LST)
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An Approach for /[Brigﬁ“ffeFi;ETrZ‘ﬂiSQ?Sfﬂife??"TyB, e>]\
Deriving Arctic .
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Multiscale Measurements for Satellite Algorithm Development
and Verification

Aircraft measurement: July 12, 2001 ; tower measurements: around July 12, 2002
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> Regional maps of CO, source/sink patterns*nd anomalies
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. IndepefF/\de\mt validation source for regional experiments (NACP) and
future satellite missions (OCO, HYDROS)

» Better knowledge of Arctic C-cycle dynamics and global feedbacks:
» Linkages between plant, hydrologic and soil carbon processes
» Current status, variability and future stability of Arctic SOC pool



